A convenient NMR method for in situ observation of aerobically cultured cells.
We observed P31-NMR signals of intracellular phosphorylated metabolites, i.e. ATP, NAD(H) and UDPG, in the aerobically cultured cells of AJ13375 (a derivative of E. coli K-12) without a cell culture circulating system, which needs much more cells. Each NMR spectrum of 40 ml cell-culture was obtained with a 25 mm Phi sample tube mini-fermenter equipped with a pH electrode and three supply routes for O2 gas, aqueous ammonia and glucose. Spectra were measured at 15-min intervals. When glucose in the culture medium was consumed, P31-NMR signals of ATP disappeared first and then those of ADP decreased to below the limit of detection. The intracellular concentration of ATP was estimated to be approximately 7 mM.